Sir:
A new antiviral antibiotic SF-2140 has been found in the culture broth of Actinomadura sp. SF-2140 which was isolated from a soil sample collected in Hyogo Prefecture, Japan. In this communication, the isolation, properties and structural elucidation of antibiotic SF-2140 are reported.
Actinomaclura sp. SF-2140 was cultured at 28°C for 96 hours in a medium (70 liters) containing maltose syrup 2%, soybean oil 0.15%, soybean meal 0.5%, distillers soluble 0.125%, Pharmamedia (Traders Protein, Traders Oil Mill Co.) 0.25 %, peptone 0.4 %, K,HPO, 0.1 and FeSO_ • 7H2O 0.0005 % (pH 7.0) in two 50-liter jar fermentors. The antibiotic was assayed by the paper disc method against Escherichia coli NIHJ JC-2 on an agar plate.
The antibiotic in the culture filtrate (pH 7.0, 50 liters, 22 !rg/ml) was adsorbed on a column of Diaion HP-20 (4 liters) and eluted with 50 aqueous acetone. The active eluate (10 liters) was concentrated to 4 liters and extracted with EtOAc (4 liters). The extract was concentrated to dryness and chromatographed on a column of silica gel (300 g) developed with CHC13 -MeOH (50: 1) to yield the crude powder (1.2 g). Further purification of the powder was carried out by column chromatography on Sephadex LH-20 (500 ml) using MeOH as a developing solvent. The active eluate was concentrated to dryness and the antibiotic in the residue was crystallized from CHCI, (440 mg). Recrystallization from a mixture of CHC13 and MeOH gave colorless crystals of antibiotic SF-2140 (1), mp 174-176'C. Anal Calcd for C1,H70N2O0: C 60. From the spectral data of 1 and 2, it was suggested that 1 is an N-glycoside consisting of a deoxy sugar moiety and a chromophore of an indole derivative. Acid hydrolysis (1 N HC1, refluxed for 1 hour) of 1 gave a chromophore . From these spectral data, the structure of 3 was suggested to be 4-methoxyindoleacetonitrile').
The chromophore (3) was identical with the synthetic one derived from 2-hydroxy-6-nitrotoluene by the method of GOVINDACHARI et a1.2), in all respects. Chorio-allantoic membrane (CAM) culture method was carried out as follows. One piece of chorio-allantoic membrane per tube was shaken for 18 hours at 36°C in a mixture of 0.9 ml of HANKS' BSS and 0.1 ml of SF-2140 solution.
The membrane was washed 3 times with 5 nil of PBS and used to cultivate 10 MID.oo/0.1 ml of the virus. The hemaglutination (HA) titer in the infected culture was determined at 48 hours after inoculation. The minimal concentration of SF-2140 which did not permit HA production was taken as the minimal toxic concentration.
Although the deoxy sugar moiety could not isolated from the acid hydrolysate of 1, the structure of the sugar moiety of 1 was confirmed by isolation of a methyl glycoside (5) from the methanolysate of the reduction product (4). Three-week-old mice of ICR strain weighing 9-11 g were intranasally infected with LD,o of influenza virus AO/PR-8/34 strain (inhalation: 1 kg/cm'/10 minutes). SF-2140 and amantadine were orally administered to mice (n=10) immediately after infection and thereafter once a day for five days.
• SF-2140 125 mg/kg, 0 SF-2140 62.5 mg/kg, • Amantadine • HCl 250 mg/kg, El Without treatment. > 100 > 100 25 > 100 > 100 >100 100 >100 100 100 lactone (7) by saponification of 1 in a mild alkaline solution at room temperature overnight followed by treatment with dicyclohexylcarbodiimide in dichloromethane at room temperature for 3 hours, FD-MS: m/z 328 (M+); vm8e (KBr) 1800 cm-' (5-membered lactone). The lactone (7) gave the monoacetate (8) Based on the foregoing results, the structure of SF-2140 (1) was determined to be methyl (3-cyanomethyl-4-methoxyindol-l -yl 4-deoxy-a-Dlyxo-hexopyranosid)uronate.
'H NMR spectra of 2 are very similar to those of the diacetate of neosidomycin') on chemical shifts and coupling constants. Although SF-2140 and neosidomycin have different chromophores, they show similar optical rotations (neosidomycin, +51°)4). These results suggests that the sugar moieties of SF-2140 and neosidomycin have the sane stereostructure.
The antibiotic showed a proliferation-inhibiting activity and a marked inactivation activity against several influenza virus strains as shown in Table 1 : 217 or higher inactivation index was seen against A,/PR-8, A,/FM-1 and Horse/Miami strains and 17 or higher against A../Adachi and B/Lee strains. The antibiotic was administered to mice orally immediately after infection with influenza virus A,/PR-8 strain and thereafter once a day for five days. The survival rate of the mice treated with SF-2140 was superior to that of amantadine as shown in Fig. 2 . SF-2140 showed a weak antibacterial activity against Gram-positive and -negative bacteria as shown in Table 2 . No acute toxicity to mice was observed by intraperitoneal administration of SF-2140 at 2,000 mg/kg.
